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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
1 Claims 1-6,8-15,18- 21 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Smith et 

al. 

With regard to claims 1-3, 8, Smith et al (US Pat. 5,613,861) disclose (Fig. 6) a system 
comprising : 

a first substrate (14) with a plurality of first contact nodes (13) formed on the first substrate and a 
plurality of free-standing resilient interconnection elements (15) electrically contacts a corresponding a 
corresponding the contact nodes; 

a second substrate (101) having a plurality of second contact nodes (3), 

wherein the interconnection element (15) comprises: 

a first element material adapted to be coupled to a substrate, and 
a second element material adapted to be coupled to the first element material, (col. 4, 
lines 42-44); and one of the first element material and the second element material comprises a material 
having transformable property such that upon transformation, a geometrical shape of the interconnection 
element is irreversibly modified (col.5, lines 3-8), 

wherein the interconnection element has a portion thereof which is capable to a first position to 
contact with one of second contact nodes. 

With regard to claim 4, Smith et al disclose that the transformable property is such that a first 
volume is adapted to be transformed to a different second volume. 

With regard to claim 5, Smith et al disclose that the second element material overlies the first ( for 
example, considering the first element as a non-conductive element, according to col. 4, lines 42-43). 

With regard to claims 6, 20, Smith et al disclose that a transformation of the first and second 
material element is a result of exposing the first and/or second element to heat (col. 6, lines 36-39, 
specifically - the thermal evaporation). 
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With regard to claims 9. 1 1 , Smith et al disclose the second element is introduced by plating and 
more specifically electroless plating (col. 6, lines 36-39 and col. 8, lines 61-62). 

With regard to claim 10, Smith et al disclose the second element is introduced by sputtering (col. 

6, lines 39-40). 

With regard to claims 14, 15, , Smith et al disclose the second element comprises nickel or nickel 

alloy (col. 4, lines 44-46). 

With regard to claim 18, Smith et al disclose that transformable property is a stress and 
transformation reduces the magnitude of the stress of the material (col. 5, lines 19-21). 

With regard to claims 1 9, 21 , Smith et al disclose that the second element material tensile and 
compressive stress and a deformation is a response to these stresses (col. 5, lines 11-21). 

Claim Rejections - 35 USC § 103 

1 . Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et al. 
Smith et al, respectively disclose all of the limitations except for: 

transformation comprises at least 90 percent of transformable volume change of the 
second element material (claims 7, 29, 60 ); 

the spring material, coupled to the second element material, comprising at least about 90 
percent of the interconnection element, (claim 34 and 65). 

It would have been obvious to one having ordinary skill in the art at the time the invention was made to 
discoverthe claimed quantitative characteristics of the transformability volume and percent of spring 
material in the interconnection element, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art. In re Aller, 105 USPQ 233. 

2. Claims 1 2, 1 3, are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Smith et al in 
view of Eld ridge et al. 
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Smith et al disclose all of the limitations except for the first element material comprising palladium or its 
alloy. 

Eldridge et al (US Pat. No. 5,832,601) disclose the first element material comprising palladium or its alloy 
(col. 14, lines 6-10). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to provide the Smith et al interconnection element comprising palladium or its alloy, as taught by 
Eldridge et al, as an alternative material for the first element. 

3. Claims 16, 17. 22- 28, 30-32, 35, 38-44. 46. 48-51 . 55-59, 61-63. 66, 69-79 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Smith et al in view of Faraci et al. 

With regard to claims 16, 17, 22, 24, 30, 44, 48, 51 , 55, 61 , 68 75, 76, and 79 Smith et al (US Pat. 
5,613,861) disclose (Fig. 6) a system comprising : 

a first substrate (14) with a plurality of first contact nodes (13) formed on the first substrate and a 
plurality of free-standing resilient interconnection elements (15) electrically contacts a corresponding a 
corresponding the contact nodes; 

a second substrate (101) having a plurality of second contact nodes (3), 
wherein the interconnection element (15) comprises: 

a first element material adapted to be coupled to a substrate, and 
a second element material adapted to be coupled to the first element material, (col. 4, 
lines 42-44); and one of the first element material and the second element material comprises a material 
having transformable property such that upon transformation, a geometrical shape of the interconnection 
element is irreversibly modified (col.5, lines 3-8), 

wherein the interconnection element has a portion thereof which is capable to a first position to contact 
with one of second contact nodes. 

Smith et al disclose all of the limitations except for the second element material comprising a shape 
memory alloy. 
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Faraci et al (US Pat. No. 5,810,609) disclose the second element material comprising a shape memory 
alloy (col. 14, lines 6-10). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the Invention was 
made to provide the Smith et al interconnection element comprising a shape memory alloy, as taught by, 
Faraci et al, to improve the Smith et al interconnection element elastic qualities.. 

With regard to claims 25, and 56, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claim 4 above. 

With regard to claims 27, and 58, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claim 5 above. 

With regard to claims 28, 40, 59, and 71 , Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claims 6 and 20above. 

With regard to claims 31, and 62, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claims 9 and 11, above. 

With regard to claims 32, and 63, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claim 10 above. 

With regard to claims 35, and 66, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claims 14 and 15, above. 

With regard to claims 38, and 69, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claim 18 above. 

With regard to claims 39, 41 , 70, and 72, Smith et al when modified by Faraci et al disclose all of 
limitations as applied to claims 19 and 21 above. 

With regard to claim 23, Smith et al when modified by Faraci et al disclose a plurality of 
conductive signal lines associated with the substrate and the base of the interconnection element 
electrically contacts a corresponding one of the signal lines and (col. 4, lines 51-53). 

With regard to claim 26 and 57, Smith et al when modified by Faraci et al disclose (Fig. 10-13) 
the free portion of the interconnection element material is initially fixed to the substrate (Fig. 11) and when 



Application/Control Number: 09/547,561 ™9 e ° 

Art Unit: 2833 

the free portion is released from the substrate, the free portion is adapted to be biased away (col. 8, lines 
43-45; Fig. 12). 

With regard to claims 42, 43, 73, and 74 Smith et al when modified by Faraci et al disclose (Fig. 
28) .that the interconnection elements are coupled to more than one surface of the substrate and the first 
and the second contact points coupled through the re-distribution line and used as a part of a wafer-level 
test assembly. 

With regard to claims 46, 49, 77, and 78, Smith et al when modified by Faraci et al disclose that 
the substrate comprises a component of a probe card (Fig. 29) 

With regard to claim 50, Smith et al when modified by Faraci et al disclose the assembly is a part of a 
wafer-level test assembly (Fig. 26). 

4. Claims 33, and 64 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Smith et al in 
view of Eldridge et al. 

Smith et al when modified by Faraci et al disclose all of the limitations except for the first element 
material comprising palladium or its alloy. 

Eldridge et al (US Pat. No. 5,832,601) disclose the first element material comprising palladium or its alloy 
(col. 14, lines 6-10). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to provide the Smith et al interconnection element comprising palladium or its alloy, as taught by 
Eldridge et al, as an alternative material for the first element. 

5. Claims 29, 34, 60, and 65 are rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
in view of Faraci et al. 

Smith et al when modified by Faraci et al, respectively disclose all of the limitations except for: 

transformation comprises at least 90 percent of transformable volume change of the 

second element material (claims 29, 60 ); 

the spring material, coupled to the second element material, comprising at least about 9C 

percent of the interconnection element, (claim 34 and 65). 
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It would have been obvious to one having ordinary skill in the art at the time the invention was made to 
discover the claimed quantitative characteristics of the transformability volume and percent of spring 
material in the interconnection element, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art. In re Aller, 105 USPQ 233. 

6. Claims 34, 36, 47, 52-54, 65, 67, and 80-82 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smith et al in view of Faraci et al and further in view of Dozier II et al. 
With regard to claims 34 and 65, Smith et al when modified by Faraci et al disclose all of the limitations 
except for a spring material coupled to the second element material. 

Dozier II et al (US Pat. NO. 5,772,451) disclose (Fig. 2A) a spring material coupled to the second 
element material (col. 15, lines 44-50). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to provide the Smith et al second element with the spring material coupled to the second element 
material, as taught by Dozier II et al, to improve the Smith et al interconnection element elastic qualities. 
With regard to claim 36 and 67, Smith et al disclose (Fig. 13) a contact material (19) adjacent a surface 
of the spring material (col. 8, lines 61 , 62). 

With regard to claim 47, Smith et al when modified by Faraci et al disclose all of the limitations except for 
the substrate comprising a socket for releasably connecting the electronic assembly to an electronic 
component. 

Dozier II et al (US Pat. NO. 5,772,451) disclose (Fig. 3) the substrate (310) comprising a socket for 
releasably connecting the electronic assembly to an electronic component. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to provide the Smith et al substrate comprising a socket for releasably connecting the electronic 
assembly to an electronic component, as taught by Dozier II et al, to utilize the interconnection elements 
for LGA-sockets. 

With regard to claims 52 and 80, Smith et al when modified by Faraci et al and Dozier II et al disclose 
(Dozier et al, Fig. 3) the second contact nodes (308) comprise external connection points. 
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With regard to claims 53, 54, 81, and 82, Smith et al when modified by Faraci et al and Dozier II et al 
disclose (Dozier et al, Fig. 3): 

the third substrate (302) and a plurality of third contact nodes (306) (claims 53 and 81); 

a stop structure (336) disposed on the first substrate (claims 54 and 82). 
7. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et al in view of 
Faraci et al and further in view of Khandros et al. 

Smith et al when modified by Faraci et al disclose all of the limitations except for the substrate 
comprising an interposer. 

Khandros et al (US Pat. NO. 5,994,152) disclose (col. 14, lines 24-34) the substrate comprising an 
interposer 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to provide the Smith et al substrate comprising an interposer, as taught by Khandros et al, to utilize 
the interconnection elements for interposers. 

Response to Arguments 

Applicant's arguments filed 09/03/2002 have been fully considered but they are not persuasive. 
With regard to claims 1 and 48, Applicants argue that the prior art (Smith et al) discloses the stress 
gradient responsible for the form of the spring contact while the transformable property of the material in 
the Applicants 1 invention is not introduced by bending the element. 

Claims 1 and 48 do not claim which factor is responsible for changing form of the spring contact. The 
claims simply claim material having a transformable property that is the material which is able to change 
its geometrical form. The Smith et al contact is able to be transformed from one geometrical configuration 
to other. 

Regarding Applicants 1 argument, that Smith et al fails to disclose how to introduce the stress-gradient 
(the internal bend stresses in the contact caused by external factor - see Fig. 7, 8 in Smith et al), 
Examiner respectfully submits that Smith et al disclose how to introduce the stress-gradient (col. 5, lines 
4-6). 
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With regard to amended claims 22 and 76, Applicants argue that the prior art (Smith et al) fails to disclose 
one of material comprising a shape memory alloy. 

As it was shown in this office action, Smith et al when modified by Faraci et al disclose one of the 
materials comprising a shape memory alloy. 

With regard to claim 7, Applicants argue that the prior art (Smith et al) must limit the thickness of the 
interconnection element to achieve the desired shape of body and, as a result, a contact force is a 
moderate. 

However, the quantitative characteristics and criteria of optimal the contact thickness and the contact 
force are not presented in the specification and claims. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Alexander Gilman whose telephone number is (703) 305-0847. The examiner can 
normally be reached on Monday-Friday, 10:30 a.m. - 8:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Paula A. Bradley can be reached on (703) 308-2319. The fax phone numbers for the organization where 
this application or proceeding is assigned are (703) 308-7724 for regular communications and (703) 308- 
7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose telephone number is (703) 305-4900. 



Alexander Gilman 




November 1 5, 2002 



